INTRODUCTION

Axford and Hines [1961] and
first suggested that solar wind/magnetosphere viscous interaction and magnetic reconnection transfer solar wind energy and momentum to the magnetosphere and ionosphere. This coupling creates a large-scale circulation of the magnetospheric plasma (current convection cells). Since then, it has gradually been recognized that the ionosphere also plays an important role in determining this plasma flow. Different methods have been developed to study the ionospheric electric current and field generated by the solar wind-magnetosphere interactions.
First, the observations of the ground magnetic variations led to the establishment of the Sq p and DP e equivalent current systems [Na•lata and Kokubun, 1962; Nishida, 1968] . Both current systems are composed of two cells. They differ only in their latitudinal extension: the Sq • current system remains confined at high latitudes, while the DP e one extends to low latitudes. Nishida was the first to interpret these current systems as having their origin in the interaction between the solar wind and the magnetosphere. Second, observations of the ionospheric electric fields led to the recognition that the convection electric fields generated by the solar wind/magnetosphere dynamo penetrate to middle and low latitudes. This is contrary to an earlier belief that the only ionospheric region fed by the energy available at the solar wind/magnetosphere interface is the auroral zone. Incoherent scatter radars have played an essential role in the observations of these fields at the equator [Fejer et Third, these observations were interpreted by using theoretical models which considered the effects on the electric field distribution of ionospheric conductivities, ring current and interplanetary magnetic field (IMF). The influence of the magnetospheric ring current on the ionospheric electric field was investigated in analytical studies [Vasyliunas, 1970; 1972 To progress further in the experimental determination of the global convection patterns, multi-instrument studies are essential. We have made observations of convection electric fields by means of coherent and incoherent radars (Scandinavian twin auroral radar experiment (STARE) and Saint-Santin radars), and equivalent current systems (Troms/5 magnetometer), and compared these observations with model predictions in order to understand the solar wind, magnetosphere, and ionosphere interactions.
In a companion paper, Mazaudier et al. [1984] carried out an analysis of this kind, using magnetic and radar observations together with convection model predictions. This first study investigated the transient response of ionospheric electric fields to an increase of magnetospheric convection due to a sudden southward turning of the IMF B: component. The present paper is concerned with steady state convection, i.e., with the global convection pattern observed during a prolonged period of southward directed IMF B•. We present observations made during an 18-hour period during which the IMF was southward and showed small magnitude fluctuations in time. In the following section, we present the geomagnetic conditions characterizing this time interval. We then relate electric field and magnetic observations at high, middle, and low latitudes to the Senior and Blanc [1984] model predic- tions. This linear time-dependent model estimates electric field due to the sole physical process of direct penetration of magnetospheric convection. 
GEOMAGNETIC CONDITIONS ON MARCH
OBSERVATIONS AND RESULTS
In this section, we present separately the IMF measurements in the solar wind, and the electric field at high, middle and low latitudes and we compare some of these data to the outputs of the convection model of Senior and Blanc [1984] . The convection model of Senior and Blanc [1984] , which considers the direct penetration of convection to midlatitudes (see the appendix), has been used to determine the steady state ionospheric electric field. The two simulations developed in this study are described in Table 1 closer to the actual data than simulation 1 (see Table 1 ).
Middle Latitudes
At middle latitudes, electric field disturbances are produced by various physical mechanisms. Two of these mechanisms are particularly important: (1) the penetration of convection electric fields to subauroral latitudes during periods of slow change in the solar wind dynamo (our interest in this paper); At Addis-Ababa, the equatorial DP disturbance on the dayside observed on March 26, 1979, is southward, and corresponds to a westward equivalent current. It occurs from 1100 to 1500 LT (0800 to 1200 UT). At Huancayo the equatorial DP disturbance fluctuates and shows strong eastward intensifications of the electrojet from 0700 to 1300 LT (1200 to 1800 UT).
In Figure Table  1 ), predicts the total equatorial currents at initial state and steady state (see Figure 9) . On the dayside, at the initial state, the total electrojet increase is eastward. This variation is similar to the H component fluctuations observed at Huancayo. The total current in the equatorial electrojet was estimated from the Huancayo data by assuming the jet to be 10 ø latitude wide in the northern hemisphere as in the model, and to have uniform electric current density of 100 A/km (100 nT from Figure 8b ). The total current in the equatorial electrojet is then 100 kA; this order of magnitude corresponds to the initial state model predictions.
At Addis-Ababa (Figure 8a upper panel) , the daytime electrojet disturbance is westward with an intensity of about 100 kA. This is not in good agreement with the predictions of the convection model. It is therefore probable that another mechanism operates locally at Addis-Ababa. In fact, Blanc and Richmond [1980] On this particular day, (1) the IMF Bz component was southward and rel. atively steady over a prolonged period of time from 0000 to 1900 UT, (2) there was no neutral wind disturbance at midlatitudes in the dynamo region from 0700 to 1800 UT. This made it possible to study the prolonged action of the magnetospheric convection process from 0700 to 1800 UT. The convection model of Senior and Blanc [1984] was used to calculate the ionospheric electric field. The steady state model prediction was used to establish the mean diurnal variation of the electric field due to the mechanism of direct penetration of magnetospheric convection. 
